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T'ris course is (Jesigned ':o i den i'y ;:nd fann Vi ari students cn majD'r 
concepts ana appl i cati ofis of oioiogicai, p.-iysical, and earth sciences. The 
ar-eas to be covered are basic genetics, ecology, eleiiientary chemistry, basic 
fundaniencal principles of matter and energy, earth scr^ucuure and rnovenient, 
aunospheric conditions, inLroductory astronomy and i n terorecati on of data. 

e-!Rollme:it guidelines 



This quin is the second part of t\vo quin courses prepared to provide 
a sa-onc background in general science foi^ che serious academic students 
who have co^npleted four quins of science in senior hign school and who also 
need a widen base in scientific knowledge, 

STATE ACOPTEO TEXTS 

Oram. Raymond F.,et al . 3i o looy : Li vi ng Svs terns . Columbus., Ohio: 

Charles E. Mernll Pub 1 i sni ng "Co. , 1973." 

KaskeK Albert, at al. Laborat o ry Biology - In vestigating Livyng Syscoi'o. 
Columbus, Ohio: Charles E. Merrill Publishing Co., 1973. 

Biological Sciences Cur*riculum Study. Sioiogic al Science: An Inquiry' in\:o 
life. :iew York: Harcourt Brace Javanovich, Inc.,, 1 973. 



Brown, Walter R. ana Anderson, riorman D. Ph ysical Scienc e: A Sear cli For 
Understandin g. Philadelphia: J, 6. Lippincott Company, 1372. 

Tracy, George R. ,et al. Modern Phy ^ :al Science. New York: Holt, Rineiiart 
and Winston, Inc., i974o 

Ge^f i n , Ri chard. L aboratory Investigations for M oders'} Plivsical Science, 
h'ew York: Holt, Rinehart, and Winston, 197^. 

Otto, James H.,et al. Modern Biology , ilew York: Molt. Rineh:a>^t and 
Winston , Inc. , 1 973. 

(lamowitz, Samuel and Stone, Donald B. Earth Science. The World We Live In. 
■New York: American Book Company, 1 975. 

iiamowitz, Samuel and Stone, Donald B. Acti vities in Earth Sciences . New York 
American Book Company, 1975. 

Bishop, Margaret, et al. Focus on Earth Science . Columbus, Ohio: 
Charles E. Merril 1 , 19 75. 

Bishop. Margaret and Lewis, Phyllis. Earth Science: A Learning Strategy 
vo^ the Laboratory. Col umbus , Oh i o : Charl es E . Merri 1 1 , 1 976 . 
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^ tet^ Pol 1 on . M'.M'Io P 



C«.il i lorr. id. 



A 1 r Po 1 "i Lit1 0!: . M::-nlo Park.. Califomiu 
■7"i97ir"' 



L:;vororri . Charhis '.L^.ez al. , 'io i se Po I : u c"i on > M(:)i!o Park, Calif'oroia: 
Aod-^ :snn- P-j 0 1 ev Publisfurq Co., 197 K 



L tuder. v/i 1 i : 

1. '^::;} 'lai n iir: causes or ■::ir]-:u] , jiid 

2. ^i^/-}-! :i list of dangerous fiiarine ariii;;als, describe ti^eir er"f..}cts 
upon hijiiians and the necessary first aid treatiiiG.i t. 

3. gi'.-en five cofrjiion local ;narine plants and aniniais.. 'natcii tiiei r 
coiri]iGn naiTie to a list of scientific names. 

4. identify three species of mangrove from speciniens and cite their 
economic importance and ecological importance ;:o the environment. 

5. use uhe tide tables to predict local high and low tides for one week. 

'J. using a draviing, indicate the various life zones in che sea and list 
three types of plants and animals that can be found in each zone. 

7. list che effects of pollution on tide water plantr^ anci animals. 

8. list causes of severe atmospheric disturbances. 

9. given proper information on a weather map, predict the wea-her foi^ 
*:he following ?A hours. 

iO. list probable dire circumstances which may result from chancing the 
amount of ozone in the upper atmosphere. 

]] . list modern weather forecasting equipment and describe the use 
eacn type of equipment. 

12. describe the effect of the earch's movement on weather and climace 
of several regions of the earth. 

13. solve simple problems "ciine using the 24 hour clock. 

1^. state and explain the two components of the cell theory. 

i5. didoraii], label and describe the functions of oraanelles in a typical 
cell. 

15. describe the functions of the cell nucleus. 

17. Compare and conti^ast the processes of mitosis and meiosis. 

13. de^-.ribe the structure and replication of DilA and relate this information 
zo the processes of mitosis and meiosis. 

19 exolain: "One gene - one enzyme hypothesis." 



Ji. apply tne rules or p r^obob i 1 i ty :so;'/e prcbloiii^ "i rr,'0 i v i irj sox- 1 i nkr J 
era i . 

describe some ab'^uriiia 1 i :: i i fi liian thaL ai^e >:aU5ed by rion-d i s.yjiK d on of 
chromosomes . 

12. e;(plain the way heredity and envi i^onmen t operate Lonether in guiding the 
development of an organism. 

2^. identi ry sources of pollution iri the local cofiimunity and suggest changes 
v./hich could result in decreased pollution. 

25. compare and contrast biological control of insects and chemical pest 
con tro I . 

25. identify ways that man's influence on the earth's eco-system has become 
important because of his increasing 'imbers and his increasing ability 
to alter the natural ecosystem. 

27. given a list of natural resources, identify those resources that are 
under most conditions, easi 1 y renewable , moderately renewable and, 
for all practical purposes, nonrenewabl e. 

2o. suggest positive actions that can be taken to solve problems concerning 
Lhe followirig: food, waste, increased population and natural resources. 

2j. label a diagram of a typicai wave by indicating the wavel ength , ores t , 
troug h , and ampl i tude . 

30. c'jnipare the speed of sc in air to the speed of sound in water and 
steel, and suggest reasons for the differences in speed. 

31. state three ways in which light may be produced. 

22, plan, in writing, an efficient lighting program for their home considering 
illumination, efficiency of light sources, and costs of the program. 

33. recogni..e from a list of vel oci ti es , the speed of light in the metric 
system and English system. 

34. describe magnetism as a force related to distance from source, material 
of source, and molecular structure of the source. 

35. describe electrostatics ^.n terms of similar and dissimilar charges, 
cnarging by contact and ^"nduction, and the hazards of static electricity. 

36. describe an electric current in terms of volts, and amps, and will solve 
simple proolems using Ohm's Law. 
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['y. CO!;UjOS i ^ i Un or 'JC;:-;! 

( C ] Li re 1 m ^he Oce:^)! s 

•D) Tides anci Wa^/es 

(E) Local Cji'^reriLS 

(r) Econcriric Importance 

( L; ; Rec rea ti on a 1 Importance 

'■'e *:eoro ] ogy 

(A) Auiioopheric Pressure and Winds 

(B) Air ''lasses and r rents 

(C) Storms, Weather Forecasts and Maps 

(D) Factors that Control Climate 

(E) Climates of the World 

(F) Clouds, Precipitation, and Colors in the Sky 
(Q) Smog and Air Pollution 

The Cell 

(A ; Cel 1 Theory 

[d) Parts of a typical cell 

Peoroduction : The Cell 
(A; Mitosis 
(3) Meiosis 
(C) Role of DMA 

Geneti cs 

(A) Phenotypic and genotypic ratios 
(3) Probability 

(C) Nondisjunction ^ 

h 

(D) Heredity and environment 

5 



; ■^ r.) ! 1 I.I i: 1 on 

\ Air 

Water 
J. Soi 1 
4, :ioiso 

(3) Human PopulciLion and Consorva i:i on of ;-;e30i.irces 

1. Population explosion 

2. Renewable resources 

3. Nonrenewable resources 

4. Posi ti ve action 

711. Pfiysical Science 
Heat 
Light 
Sound 

clectri ci ty 
Magneti sm 



(A) 
(3) 
(C) 
(D) 
(E) 
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T hree Studies 1n Oceanograp hy •''45 1 • . 5 
Sea Water vs. Fresh Water •r'46 p . 15 7 
Contour of the Ocean Fleer :/47 p. 15'J 
Ocean Currents of the Worl d ^48 p. 163 
Draw a Profile from a Contour Map p. 55 

Absorption and Radiation of Energy: Land and Water ^^36 o. 119 
The Meaning and Development of a Temperature Invers ion :>'38 p. 127 
Finding the Dew Point and Relative Humidity by Experiment ,-41 p. 139 
Recording and Correlating Weather Elements ^^43 p. 147 
Hurri cane Weather ^43 p. 147 

Reading the Station Model on a We a ther Map -r44 p. 151 



^•sKe:, Albert and others. Laboratory Biology: Investigating Living Systems. 
). 'ibus, Ohio: Charles E. Merri I I , 1 y / 3 . " ' 



12. 
1 3 . 


Lab 
Lab 


--^10 
#11 


The Basic Unit of Life (Part 1) 
The Basic Unit of Life (Part 2) 


14. 


Lab 


#24 


Mi tos i s 


15. 


Lab 


-25 


Time for Mitosis 


16. 


Lab 


#34 


DNA and RNA 


17. 


Lab 


#27 


Genotype and Phenotype Numbers Using One Trait 


13. 


Lab 


?30 


Pedigree Studies 


19. 


Lab 


#33 


Sex-Linked or Not Sex-Linked? 


2G. 


Lab 


#28 


Phenotype Ratios With Two Traits 



Biological Sciences Curriculum Study. Biological Science ~ An Inquiry Into 
L i f e . New York: Harcourt Brace Javanovich, Inc., 1973. 

21. Inquiry 3-2 Cel 1 s of Living PI ants (pp. 61-63) 

22. Inquiry 3-3 Cells from You and Frogs (p. 65) 

23. Inquiry 7-1 Mitosis and Genetic Continuity 



Lavoroni , Charles W. ,et al. No ise Pol lution . Menlo Park, Califcrnia: 
Addi son-Wes ley Publishing Co.*^ 1971. ' 

24. Chapter 3, "Investigating Noise Pollution" (Many investigations 
related to noise pollution) 

Lavoroni, Charles W. ,et al. Air Pol lution . flenlo Park, California: 
Addi sc^-Wes ley Publishing Co. , 1971 . 

25. Chapter 3, "Investigating Air Pol^Jt1cn" (nany investigations 
related to air pollution) 
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I'T-:: iioli, Rinondr't, uIkI /iiiisCon., I'm:, i'j/.i. 

The Meaning of :ie:">L p. 
Measuring Hea t p . ] 02 

roper t1 es o r Waves p . "i 0 5 
L 1 qht: and Ma tte r - p . 1 i 3 

::iectr1c1ty and Maqnec1si:i p. 1 3-^- 
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uivestigato liow a ;)r.iroi cul ai^ cell is iiii! ir aivj ■ M ./^ i i ar the 
'-}-.nera]izo6 cell aescribed in texcbooks. 

''■'"•2p"^r2 d '"^port on the DNA iiinlecjlc. Incliidc '■: the I'^eoort nn 
explanation of the statement: "DNA liiakes DfiA, bur RrjA makes protein." 

List several examples of variations among organisms. Choose one 
characteristic and explain how a variation in this trait might be 
ifiiportant in terms of a possible change in envi r^onment. 

Report on orie or p:he following topics: 

(a) lethal genes 

(b) multiple alleles 
( c ) sex 1 i nkage 

Prepare a project to demonstrate hew r^he laws of probability are used 
genetics. 

i^:eport on tne way hered^ity and environirent ooerate togetner in guiding 
Liie developnient of an organism. 

Tour your community. Write down the locations of poPution you believe 
are taking place. Discuss the results with your class. 

Write a report on one of the following: 

■;a) Environmental Protection Agency's work to unite different federal 
agencies in the fight against air and water pr.lution. 

(d) The Clean Air Act of 1970 (controls for automobile and industrial 
pol 1 ution . ) 

1 2 
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V-' rii^ 1970 redera"i Water Pcnution Con^:roi Act (sets fines for 
oil companies if they spi':l into the seas - controls dumping 
wastes into streams.) 

State of Oregon's ban on non-returnable bottles (1971). 
■e) Investigate the psychological studies concerning the effect of 
noise on the following: street accidents, decreased work 
erficiency, irritability caiised by inability to control noise. 

F'ian a debate on one O": the following con t)"'oversi a i issues. 

(a; .'Juclear olants are safe ana clean. 

Our planeL is infected with people. We must curb our procreation 
voluntarily or '■!ri":ure will curb it in some ocher way. 

, : ; Tne energy crisis is a case of manufactured hysteria brought abo!'"' 
by government and poor]y informed environmentalists. 

:..'''te a stQ:-;/ about r.^an in tne year 2050 assuming the orobleins of 
,.0 i 1 ;^ ti on are not sol v :. 

Ji. 'ite a reoort on population growth throijqhout the world. Which 
:oun:ries seem to face the most severe p. jblems? 

1".. Prepare a list of the harmful aspects of chemical pest control, and 

a similar list of beneficial aspects. With this information in mind, 
prepare either an argument that defends the use of pesticides or 
one that recom.mends discontinuing their use. 

23- Report on the major sources of man-made air pollution. Include in 
your report the following: carbon dioxide, sulfur dioxide, carbcn 
monoxide, oxides of ritrogen and photochemical air pollution. 

2-^. Contact your nearest State Water Pollution Control Agency. Find out 
the following: (a) What is the major water pollution problem in 
your state? (b) What is the major water problem in your community. 

-repare a report on the pnysical effects of ncise on the quality of 
human 1 i f e. 

25. Compare the efi'iciency ratings of vari;us types of engines. 
27. Are ligntning rods worth the investment? 
23. Can lignt be bent? 

29. Measure the noise level of your environment in decibels. 

CO. C:mpare various heating and cooling systems used in Dade County. 
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Coiiipare the ions in fresh water to those in watei^ ard S',.gges" 

reasons for the differences. 

Discuss :he iuiportance of nangroves to the ntarine ':^iv/i i^onn^en t,. 

Why should we pr^ocect Biscayne Bay from further poilucion of a i i i./rr? 

Why do we ohink thai: life began in the sea? 

Cca;pare uhe Wew ".nd coastline with the Florida Cuastline and 
suggest reasons i'^. :he differences in the tyoe of coastline. 

Can climate be relat"'; to the history of civilizations? so. how? 

Vfnen do temperature inversions occurs What can be done about them? 

What importance does accurate weather forecasting have on activities 
u'f P'^ople" 

Compare methods used in forecasting ''leather in tne 1940's with the 
iiiethods used today. 

Does weather have a psychological effect on people? 

Describe the relationship between the structures ir the cell and 
their functions. 

Explain the '"■ncept of the cell theory: 

a. The cell is the basic unit of structure and function of all 
organi sms . 

b. All cells :re produced from other cells. 
Contrast mi tos ^ s and cytokinesis . 

Explain the statement: Mitosis ensures that each daughter cell has 
tne same number and kinds of chromosomes as the parent cell. 

Explain the statement: Meiosis results in two cells having the 
iiionoploid number of chromosomes. 

Explain the following statement: The genetic code is determined 
by the sequence of base pairs in a DNA molecule. 

Describe -^.he technique of X-ray diffraction. How was it used to 
ana !yze ^ m? 

What evidence is there that for every enzyme present in a cell, 
f'c-re is a gene responsible for ts existence? 

Wo'k problemiS in groups and present results to the class on the 
lollowing inherited traits: eye color, blood type, and tongue-rolling. 

il 
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work problefns in groups and present results to the class on the 
roliovying sex- linked Lraics: color blindness and hemophilia. 



Discuss zne following abnormaliti 
nondi s juncti on : Down ' s Syncrone ^ 
3ynd)^one, 



in man that are the result of 
Turner's Syndrone and Kl i nefel ter ' s 



Discuss the ways indt heredity and environment operate together 
in guiding the development of an organism. Include the following 
in the discussion: size of the individual, I. Q. , ach-^evement and 
hea^ :h. 

'i:'- C'jral resources can be described as either renewable or nonrenewabl 
Jentify the resources that fall into each category and explain why. 

identify the leading pollutants found in the air, water, and ^^-^l. 
Wnat are the primary causes of these pol 1 utar.^.s ? Suggest ways that 
tiiese conditions can be changed. 

Describe the ways chat overpopulation can affect the quality of life 
in a country. 

Consider the fiffects of noise on your life throughout the day. Is 
there a diffe'^ence between noise and sounds? 

Use important points cf individual reports (written or oral) to 
summarize positive actions that can be taken to improve ways to 
decrease waste, develop new food resources, control the size of the 
population and change life sty-es. 

Chapter 4, Noise Pollution includes 52 questions that can be used 
for class discussion. 

^hapter 4, Ai r Pc : i v ti on includes 58 questions ttiat can be used for 
ass discussion. 

Chapter 4, Water Pol 1 uti on includes 89 questions that can be used 
for Class discussion. 

What forces can be felt at some distance away from the force? 

What is niechanical advantage? How does this concept apply to simple 
machi nes ? 

Name three ways in which light is produced? 

What makes an airplane fly? Compare propeller driven aircraft to 
jet ai rcraf t. 

Describe three ways in which heat can be transferred from place to 
place. 

1 0 
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FILMS 



1 . ;he Unchained Godde ss , Part I 
AV- 1-3038? 33 'C 

2 . The Unchained Goddess, Parr II 

r\ V -■ I J U J o 5 J J L 

3 . Winds and Their Causes 
AV- 1-02113, 10 'BW 

J . Reading Weather Maps 
AV- 1-10995. 14'BW 

3 . Clouds Above 

AV- 1-02135, 9'C 

6 . Ti des of Fundy 
AV- T-n27b, 15' 

7 . T he Sea 

AV-7 1 -31 381 , 27' 

3. Ocean Currents 
AV= 1-13128, 17' 

9 . Oceanography - Science of tne Sea 
AVt 1-05972 15' 

10. '""11 Biology-Mitosis and Di'iA 

■ ";-l3773, 16' ,B 

1 1 . Cell Bio logy-Structure and Composi tion 
AV= 1-13812, 14'C 

1 2 . Cell Division-The Basis of Growth i n All Living Things 
AV? 1 -02236, 1 1 ' ,B 

1 3 . Living Cell, The: An Introduction 
AV- 1-14484. 20' ,C 

14. Cell, The Structural Unit of Life 
AV^ 1-02231 ,11' 

1 5 . DN A'- A Molecule of Heredity 
AV# 1-1 1078, 15' ,C 

16. Chromosomes of Man, The 
AV^ 1-1 1827, 21 ' ,B 

1 7. Genetics - Human Heredity 
AV= 1-13806, 16' ,C 

1 8. Heredity and Environment 
AVt 1-02225, 11 ' 
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11 ution 
/.V- 1-1 4497, l-l' ,C 

Energy: C an't Dc Without " t 
AV^ 1-14325, 14' ,C 

Energy: Choices, Options and Decisions 
1 -14454, 15' ,C 

E" ^rqv Sources of the Future 
"A:. ^; 1-14324, 15' ,C 

Man ' s E f "ect on the En vi ronment 
AV? 1-Ui38, 14' C 

House of Man . Part 2 - Our Crowded Environrrent 
AV^ 1 -05372, 1 1 ' ,C~ 

Jo bs in Atomic Energy 
AVr? 1-01927, I3'BW 

Radiation in Biology 
Ay= 1-11101, 14'C 

Work , Time, and Power 
AV- l-lUb66, 14' C 

Electromagnetic Inducti on 
AV# 1-10776, 14'BW 

Electrostatic Charges and Forces 
AV= 1-10754, 14'BW 

Colour 

AV= 1 -1 1 592, 1 5' C 

Speed of Light 
AV^ 1-10734, 21 'BW 
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y. lA and Cell C:ie:nistr;/ (5 films trips wiLh teacher's guide) 

(a) Carbon, Key Atom in Living Organisms 

(b) Proteins, Prime Molecules of Life 

(c) DilA, Structure and Replication 

(d) DNA And Protein Synthesis 

(e) DNA And RNA, Evidence For Structure And Function 

(f) DilA And Cel 1 Chemistry 

Eyegate House, 1971 

Introduction to Genetics (5 films trips with 3 cassettes) 

(a) Hendelian Genetics 
I'd) Population Genetics 

(c) DNA, RNA, and Mutation 

(d) Sex Determination, Linkage and Influences 
(two other filmstrips are optional) 

Warren Schloat Productions, Inc., 1972 

Ai r Pol 1 ution (2 filmstrips with cassettes) 
New York Times Co. , 1970 

Crisis of The Environment (5 filmstrips with records) 

(a) Man An Endangered Species 

(b) Breaking The Biological Strand 

(c) Vanishing Species 

(d) Preserve And Protect 

(e) Population Explosion 

Dade County School Beard, 1970 

South Florida Environmental Science Media Units (filmstrips, tapes, 
teacher notebook and test slides) 

unit II - South Florida Fresh Water Biology , AVr* 3-60035 
Water Pollution (A video tape) Ay# 7-10383 

Unit XI - South Florida Biology , A\/# 3-60044 

P esticides in South Florida (A video tape) AVt7-103S9 
Too Many Decibels (A video tape) AV-? 7-10393 
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